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CLAIMS 

A method of obtaining a plurality of biallelic markers comprising the steps of: 
obtaining a nucleic acid library comprising a plurality of genomic DNA 
fragments comprising the fiill genome or a portion thereof; 

de1;ennining the order of said plurality of genomic DNA fragments in the 

genome; 

determining the sequence of selected regions of said plurality of genomic DNA 

fragments; and 

10 identifying nucleotides in said plurality of genomic DNA fragments which vary 

between individuals, thereby denning a set of biallelic markers. 

2, The method of Claim 1, further comprising selecting a minimally overlapping 
set of genomic fragments from saTd nucleic acid library. 

3. The method of Claims\l or 2, further comprising identifying one biallelic 
15 marker per genomic DNA fragment. 



4. The method of Clain{§^ ohA^^] 



^er comprising identifying two or more 



biallelic markers per genomic DNA fragment. 

5. The method of Claim 1, further comprising detecting a set of biallelic markers 
having a desired average heterozygosity rate. 
20 6. The method of Claims^ 1 or 5, further \omprising selecting biallelic markers 

having a heterozygosity rate of at least abouFO'. 18. 

7, The method of Claims 1 or 5, further com^^ising selecting biallelic markers 
having a heterozygosity rate of at least about 0.32, 

8. The method of Cladms^l or 5, further comprisiri]^ selecting biallelic markers 
25 having a heterozygosity rate of at least about 0.42. 

9. The method of Cjaim 1, wherein said identifying step\x)mprises identifying at 
least about 20,000 biallelic markers. \ 

10, The method of C laim 1, wherein said biallelic markers are\sepaiated from one 
another by an average distance of 10 kb - 200 kb. \ 

30 11. The method of Claim 1, wherein said biallelic markers are sepa;i^ted from one 

another by an average distance of 25 kb - 50 kb, \ 

12, The method of Clairri^ 1, wherein the step of determining the seqj^ence of 
selected regions of said plurality of genomic DNA fragments comprises inserting fragr^^ts of 
said plurality of genomic DNA fragments into a vector to generate a plurality of subcloheis and 
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qctermining the sequence of a region of the inserts in said plurality of subclones or a subset 
the^of. 

\ 13. The method of Clairii^l2, wherein said step of determining the sequence of a 
region o^said inserts or a subset thereof comprises determining the sequence of one or both end 
5 regions of saM inserts or a subset thereof. 

14. XThe method of Claim 1, wherein a set of about 10,000 to about 30,000 genomic 
DNA inserts with\n average size between 100 kb and 300 kb are ordered. 

15, The rnethod of Claim 1, wherein said identifying step comprises identifying 
between 1 and 6 bialleh^markers per genomic DNA fragment. 

10 16. The method of Claim 1, wherein said identifying step comprises identifying an 

average of 3 biallelic markers^per genomic DNA insert. 



17. The method of\Claim 1, wherein said genomic DNA fragments are in a 



oV; 

Bacterial Artificial Chromosome. \ 

18. The method of Claim 1, further comprising determining the position of said 
15 biallelic markers along the genome of a^s^rtion thereof. 

19. The method of Clmn 1, Mirther comprising obtaining pluralities of biallelic 
markers such that each marker is in linkage disequilibrium with at least one of identified 
markers. \ \ 

20. The method of Claim 1, wherein said portion of the genome comprises at least 
20 200 kb of contiguous genomic DNA. 

21. The method of Claim 1, wherein said portion of the genome comprises at least 
2 Mb of contiguous genomic DNA. \ 

22. The method of Claim 1, wherein said portion pf the genome comprises at least 
20 Mb of contiguous genomic DNA. 

25 23, The method of Claim 1, further comprising the stdp of identifying one or more 

groups of biallelic markers which are in proximity to one another in the genome, 

24, The method of Claim 23, wherein the biallelic markers in each of these groups 
are located within a genomic region spanning from 1 to 5 kb. \ 

25, The method of Claim 23, wherein the biallelic markers in each of these groups 
30 are located within a genomic region spanning from 5 kb to 1 Mb. \ 

26. The method of Claim 23, wherein the biallelic markers in each of these groups 
are located within a genomic region spanning more than 1 Mb. 

27. A set of biallelic markers obtained by the method of Claun 1, therein the 
markers in said set are on average evenly spaced over the full genome or a portion thereof. 
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28. The set of biailelic markers of Claim 27, wherein the markers in said set are 
ordere^xTelative to one another. 

29^. The set of biailelic markers according to ClaimJ27 or Claim 28, wherein the 
markers in saki set have a known genomic position. 
5 30. \rhe set of biailelic markers of Cla im 2 7, wherein said biailelic markers are 

separated from onb^another by an average distance of 100 to 150 kb. 

31. The s^t of biailelic markers of ClmmJ27, wherein said biailelic markers are 
separated from one another by an average distance of 25 to 50 kb, 

32. The set of\biallelic markers of asdin^27, wherein said biailelic markers are 
10 separated from one another b^.an average distance of 10 to 200 kb. 

33, The set of biailelic markers of Claina.27, wherein said biailelic markers have a 
heterozygosity rate of at least about^O.lS. 

34, The set of biailelic markers of Claim 27, wherein said biailelic markers have a 
heterozygosity rate of at least about 0. 

15 35. The set of biailelic marked? of Claim 27, wherein said biailelic markers have a 

heterozygosity rate of at least about 0.42, \ | 

36. A map comprising an or^^e^ j^rjay of at least 20,000 biailelic markers obtained 
by the method of C^m 1 . \ \ 

37. A method of identifying one W more biailelic markers associated with a 
20 detectable trait comprising the steps of: \ \ 

determining the frequencies of each allele^^of said one or more biailelic markers 
obtained by the method of claim 1 in individuals whoxexpress said detectable trait and 
individuals who do not express said detectable trait; and 

identifying one or more alleles of said one or more biailelic markers which are 
25 statistically associated with the expression of said detectable trait. \ 

38. A method of identifying a haplotype associated with ^vtrait comprising the steps 
of: \ 

obtaining nucleic acid samples from trait positive and trait Wgative individuals; 

determining the frequencies of the alleles of each member oF^group of biailelic 
30 markers obtained by the method of claim 1 located in proximity to one another in the genome in 
said nucleic acid samples; and \ 

identifying a plurality of alleles of biailelic markers having a statistically 
significant association with said trait, \ 

39. The method of Claim 38, wherein the biailelic markers in each of thes^ groups 
35 are located within a genomic region spanning from 1 to 5 kb. 
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A., 

40. The method of Claim 38, wherein the biallelic markers in each of these groups 
are loclated within a genomic region spanning from 5 kb to 1 Mb. 

4^L The method of Claijtn-38, wherein the biallelic markers in each of these groups 
are located \vithin a genomic region spanning more than 1 Mb. 
5 42, \a method of identifying one or more biallelic markers associated with a 

detectable trait comprising the steps of : 

selecting a gene in^hich mutations result in a detectable trait or a gene suspected of being 
associated with a detectable trait; and 

identifying one or more biallelic markers obtained by the method of Claim 1 
10 within the genomic region %rboring said gene which are associated with said detectable trait. 

43. The method <:^\Claim 42, wherein said identifying step comprises: 
determining the fequencies of said one or more biallelic markers in individuals 

who express said detectable trait and^ndividuals who do not express said detectable trait; and 

identifying one or mote: biallelic markers which are statistically associated with 

15 the expression of said detectable trait. V_.^ 

/■'\ \ 

44. An array of nucleic adids ^^c^ to a support, said nucleic acids comprising at 
least 8 consecutive nucleotides, incluaingtije|\polymorphic nucleotide, of one or more biallelic 
markers obtained by the method of Claim 1 . 1 \ 

45. An array of nucleic acids fixed t^a support, said nucleic acids comprising at 
20 least 8 consecutive nucleotides, including the polyni^^hic nucleotide, of one or more groups of 

biallelic markers obtained by the method of Claim 1 known to be located in proximity to one 
another in the genome. \^ 

46. An array of nucleic acids fixed to a support, said nucleic acids comprising 
amplification primers for generating an amplification product'^pomprising at least 8 consecutive 

25 nucleotides, including the polymorphic nucleotide, of one or niore groups of biallelic markers 
obtained by the method of Claim 1 known to be located in proximity to one another in the 
genome. \^ 

47. An array of nucleic acids fixed to a support, said nucleic nucleic acids 
comprising one or more microsequencing primers for determiningv the identity of the 

30 polymorphic bases of one or more groups of biallelic markers obtained by the method of Claim 
l^known to be located in proximity to one another in the genome. 

48. An array of nucleic acids fixed to a support, wherein said nucleic acids are 
complementary to one or more microsequencing primers for determining the identities of the 
polymorphic bases of one or more biallelic markers obtained by the method of Claim 1 known 

35 to be located in proximity to one another in the genome. ^ 
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49. The array of any one of Claims 45 to 48, wherein the members of each of said 
one W more groups of biallelic markers are located in physical proximity to one another on said 
suppor 

SiOl The array of any one of Claims^45 to 48, wherein the biallelic markers in each 
5 of these groups are located within a genomic region spaiming from 1 to 5 kb. 

5 1 . xThe array of any one of Cl^ps-45 to 48, wherein the biallelic markers in each 
of these groups are located within a genomic region spanning from 5 kb to 1 Mb, 

52. The\rray of any one of ClautT^ 45 to 48, wherein the biallelic markers in each 
of these groups are located within a genomic region spanning more than 1 Mb. 

10 53. The arrayvof any one of Claims 45 to 48, wherein each group of biallelic 

markers comprises at least 3^biallelic markers. ^ 

54. The array of any one of Clainis_45 to 48, wherein each group of biallelic 
markers comprises at least 20 biallelic markers. 

55. A method for deteJ^^iing whether an individual is at risk of developing a 
15 detectable trait or suffers from a oietect^^le trait associated with said trait comprising the steps 

of: 

obtaining a nucleic acid ^aniple from said individual; 

screening said nucleic acid saniple with one or more biallelic markers obtained 
by the method of Claim 1; and \ 
20 determining whether said nucleic acid sample contains one or more of biallelic 

markers statistically associated with said detectable tr^it. 

56. The method of Claim ^55, wherein saia'biallelic markers were obtained by the 
method of Claim 37. \ 

57. The method of Claim 55, wherein said biallelic markers were obtained by the 
25 method of Claim 42. 

58. A method of using a drug comprising: 
obtaining a nucleic acid sample from an individual;^ 
determining the identity of the polymorphic base of one or more biallelic 

markers obtained by the method of Claim 1 which is associated witli\a positive response to 
30 treatment with said drug or one or more biallelic markers obtained by the method of Claim 1 
which is associated with a negative response to treatment with said drug; and\ 

administering said drug to said individual if said nucleic acid^ sample contains 

one or more biallelic markers associated with a positive response to treatment viith said drug or 

\, 

if said nucleic acid sample lacks one or more biallelic markers associated with a negative 

\. 

35 response to said drug. \ 
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The method of Claim 58, wherein said determining step comprises determining 
the identity^ the polymorphic bas^ of one or more biallelic markers obtained by the method of 
Claim 37 whicli is associated with a positive response to treatment with said drug or one or 
more biallelic markers obtained by the method of Claim 37 which is associated with a negative 
5 response to treatmenrwith said drug, 

60. The method of Clairn 58, wherein said determining step comprises determining 
the identity of the polymorphic base of one or more biallelic markers obtained by the method of 
Claim 42 which is associatedXwith a positive response to treatment with said drug or one or 
more biallelic markers obtained bv the method of Claim 42 which is associated with a negative 
10 response to treatment with said dmg. 

6L A method of selecting an individual for inclusion in a clinical trial of a dmg 
comprising: 

obtaining a nucleic acid sample from an individual; 

determining the identity ^f^e polymorphic base of one or more biallelic 
15 markers obtained by the method of Cl aim 1 Which is associated with a positive response to 
treatment with said dmg or one or more biallelic markers associated with a negative response to 
treatment with said dmg in said nucleic acid sample\and 

including said individual in said clinical trial if said nucleic acid sample 
contains one or more biallelic markers obtained by the V^thod of Claim 1 which is associated 
20 with a positive response to treatment with said drug or if s^id nucleic acid sample lacks one or 
more biallelic markers associated with a negative response to'^id drug. 

62. The method of Claim 61, wherein said determming step comprises determining 
the identity of the polymorphic base of one or more biallelic markers obtained by the method of 
Claim 37 which is associated with a positive response to treatment with said drug or one or 

25 more biallelic markers obtained by the method of Clairn^ 3 7 which is\associated with a negative 
response to treatment with said drug. \ 

63. The method of Claim 61, wherein said determining step comprises determining 
the identity of the polymorphic base of one or more biallelic markers obtained by the method of 
Claim 42 which is associated with a positive response to treatment with said drug or one or 

30 more biallelic markers obtained by the method of Claim 42 which is associated with a negative 
response to treatment with said dmg. 

64. A method of identifying a gene associated with a detectable trait\comprising the 
steps of: 
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determining the frequency of each allele of one or more biallelic markers 
obtained by the method of Claim 1 in individuals having said detectable trait and individuals 
lacking sai^ detectable trait; 

identifying one or more alleles of one or more biallelic markers having a 
statistically sigiiificant association with said detectable trait; and 

idei^itifying a gene in linkage disequilibrium with said one or more alleles. 

65. The ihethod of Claim 64, further comprising identifying a mutation in the gene 
which is associated with i^aid detectable trait, 

66. A method of identifying a gene associated with a detectable trait comprising: 
10 selecting a gen^ suspected of being associated with a detectable trait; and 

identifying one or more biallelic markers obtained by the method of Claim 1 
within the genomic region harboring said gene which are associated with said detectable trait. 

67. The method of any one of Claims 37, 38, 42, 55, 64 or 66, wherein said 
detectable trait is selected from the group^consisting of disease, drug response, drug efficacy, 

15 and drug toxicity. ^-^\ 

68. The method of Claim 66, wndrein said identifying step comprises: 
determining the frequencies of ^^d one or more biallelic markers in individuals 

who express said detectable trait and individual^ who do not express said detectable trait; and 

identifying one or more biallelic markers \(hich are statistically associated with the 
20 expression of said detectable trait. \ 

69. A method of identifying a haplotype associated with a trait comprising the 
steps of: \ 

obtaining nucleic acid samples from trait positive and tr^it negative individuals; 
conducting an amplification reaction on said nucleic acid samples using amplification 
25 primers capable of generating amplification products containing the polymorphic bases of a 
plurality of biallelic markers; 

contacting one or more arrays of nucleic acids fixed to a support with said amplification 
products, wherein said nucleic acids fixed to a support comprise at least 8 consecutive 
nucleotides, including the polymorphic nucleotide, of one or more groups of biallelic markers 
30 obtained by the method of Claim 1 known to be located in proximity to one another in the 
genome; 

determining the identities of the polymorphic bases of said amplification products; and 
identifying a haplotype having a statistically significant association with said trait. 

70. A method of identifying a haplotype associated with a trait comprising the steps 

35 of: 
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obtaining nucleic acid samples from trait positive and trait negative individuals; 
conducting amplification reactions on said nucleic acid samples using 
amplification primers capable of generating amplification products containing the polymorphic 
bases of a pluralir>(of biallelic markers; 
5 conta^cting one or more arrays of nucleic acids fixed to a support with said 

amplification productsXwherein said nucleic nucleic acids fixed to a support comprise one or 
more microsequencing pnmers for determining the identity of the polymorphic bases of one or 
more groups of biallelic mki;kers obtained by the method of Claim 1 known to be located in 
proximity to one another in the genome; 
10 conducting micrd^equencing reactions on said amplification products using 

microsequencing primers on said arrays, thereby generating elongated microsequencing primers 

comprising the polymorphic bases of said amplification products; 

\ 

determining the identitiesO^f sMd polymorphic bases; and 



identifying a haplotype ha^ 



ig a statistically significant association with said 



15 trait. \^ y 

71 . A method of identifying a haMoiype associated with a trait comprising the steps 
of: \ \ 

obtaining nucleic acid samples from trait positive and trait negative individuals; 
conducting amplification reactions said nucleic acid samples uisng 
20 amplification primers which are capable of generating kmplification products containing the 
polymorphic bases of a plurality of bialleUc markers; 

conducting microsequencing reactions on sdid nucleic acid samples, thereby 
generating microsequencing products containing the polymorphic bases of one or more biallelic 
markers at their 3' ends, said polymorphic bases being detectably labeled; 
25 contacting one or more arrays according to Claim 48, with said microsequencing 

products such that said microsequencing products specifically hybridize to said nucleic acids 
complementary to said microsequencing primers; \ 

determining the identities of the polymorphic bases of >aid microsequencing 
products; and \ 
30 identifying a haplotype having a statistically significant association with said 

trait. 

72. A method of identifying a haplotype associated with a trait comprising the steps 

of: 

obtaining nucleic acid samples from trait positive and trait negative individuals; 
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contacting one or more arrays of nucleic acids fixed to a support with said 
nucleic acid ^mple, wherein said nucleic acids fixed to a support comprise amplification 
primers for generating an amplification product coniprising at least 8 consecutive nucleotides, 
including the polymorphic nucleotide, of one or more groups of biallelic markers obtained by 
5 the method of Claim\ known to be located in proximity to one another in the genome; 

conducing an amplification reaction on said nucleic acid samples using 
amplification primers oiiVsaid array which are capable of generating amplification products 
containing the polymorphic bases of a plurality of biallelic markers; 

determining the identities of the polymorphic bases of said amplification 
10 products; and \ 

identifying a haplbjype having a statistically significant association with said 

trait. 

- 

73, A method of determihing whether an individual is at risk of developing 
Alzheimer's disease or whether the individual suffers from Alzheimer's disease as a result of 
15 possessing the Apo E e4 Site A allele conjprising: 

obtaining a nucleic acid /Sample fr^m said individual; and 

determining the identit^^ of t^^ l polymorphic base in one or more of the 
sequences selected from the group consisting^f SEQ ID Nos, 301-305 and SEQ ID Nos. 307- 
3 1 1 or the sequences complementary thereto in said kucleic acid sample, 
20 .74. The method of Claim 73, further coniprising determining whether said nucleic 

acid sample contains the sequence of SEQ ID No. 306 or the sequence complementary thereto. 

75. The method of Cl^m 73, wherein said step of determining the identity of the 
polymorphic bases in one or more of the sequences selected fr^ the group consisting of SEQ 
ID Nos. 301-305 and SEQ ID Nos. 307-31 1 or the sequences complementary thereto comprises 

25 determining whether said nucleic acid sample contains the sequence of SEQ ID No. 3 1 1 or the 
sequence complementary thereto. \ 

76. The method of Claim 75, further comprising detemiining whether said nucleic 
acid sample contains the sequence of SEQ ID No. 306 or the sequence complementary thereto. 

77. An isolated nucleic acid comprising a sequence selected from the group 
30 consisting of SEQ ID No. 301, SEQ ID No, 307, the sequences complekientary thereto, and 

fragments comprising at least 8 consecutive nucleotides, including the polyrhprphic nucleotide, 
thereof. \^ 

78. An isolated nucleic acid comprising a sequence selected from the group 

\ 

consisting of SEQ ID No. 302, SEQ ID No. 308, the sequences complementary thereto, and 

\^ 

35 fragments comprising at least 8 consecutive nucleotides thereof. 
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79^^ An isolated nucleic acid comprising a sequence selected from the group 
consisting of SEQ ID No. 303, SEQ ID No. 309, the sequences complementary thereto, and 
fragments compnsi^g at least 8 consecutive nucleotides, including the polymorphic nucleotide, 
thereof. \^ 

80. An isolate^ nucleic acid comprising a sequence selected from the group 
consisting of SEQ ID No. 3^0^, SEQ ID No. 310, flie sequences complementary thereto, and 
fragments comprising at least 8 consecutive nucleotides, including the polymorphic nucleotide, 
thereof ^ 

81. An isolated nucleic a<sid comprising a sequence selected from the group 
consisting of SEQ ID No. 305, SEQ ID No. 311, the sequences complementary thereto, and 
fragments comprising at least 8 consecutive tiii61Botides, including the polymorphic nucleotide, 
thereof / | 

82. An isolated nucleic acid c^on^r^^injg a sequence selected from the group 
consisting of SEQ ID Nos. 313-317, SEQ ID Nos. j 19-323, and fragments comprising at least 8 
consecutive nucleotides thereof, I 

83. An isolated nucleic acid comprisijng a sequence selected from the group 
consisting of SEQ ID Nos. 325-329, SEQ ID No^. 331-335, the sequence complementary 
thereto, and fragments comprising at least 8 consecutive nucleotides thereof 

84. A set of nucleic acids comprising amplification prin\ers for generating an 
amplification product comprising at least 8 consecutive nucleotides, incluciing the polymorphic 
nucleotide, of one or more biallelic markers obtained by the method of Clairn 1\ 

85. A set of nucleic acids comprising one or more microsequencing primers for 
determining the identity of the polymorphic base of one or more nucleic acids coinprising at 
least 8 consecutive nucleotides, including the polymorphic nucleotide, of one or m<K^ biallelic 
markers obtained by the method of Claim 1 . \ 
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